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T
his docum

ent w
as prepared as an account of w

ork sponsored by an agency of the U
nited States G

overnm
ent.

N
either the U

nited States G
overnm

ent nor the U
niversity of C

alifornia nor any of their em
ployees, m

akes any w
ar-

ranty, express or im
plied, or assum

es any legal liability or responsibility for the accuracy, com
pleteness, or useful-

ness of any inform
ation, apparatus, product, or process disclosed, or represents that its use w

ould not infringe pri-

vately ow
ned rights. R

eference herein to any specific com
m

ercial product, process, or service by trade nam
e, trade-

m
ark, m

anufacturer, or otherw
ise, does not necessarily constitute or im

ply its endorsem
ent, recom

m
endation, or

favoring by the U
nited States G

overnm
ent or the U

niversity of C
alifornia. T

he view
s and opinions of authors

expressed herein do not necessarily state or reflect those of the U
nited States G

overnm
ent or the U

niversity of

C
alifornia, and shall not be used for advertising or product endorsem

ent purposes.

W
ork perform

ed under the auspices of the U
.S. D

epartm
ent of E

nergy by Law
rence Liverm

ore N
ational

Laboratory under C
ontract W

-7405-E
N

G
-48.

G
eneral E

m
ployee R

adiological Training (G
E

R
T

)

A
variety of rad

ioactive m
aterials and

 rad
iation-generating d

evices
(R

G
D

s), such as x-ray m
achines, electron beam

 d
evices, and

 accelera-
tors, are used

 at the L
aw

rence L
iverm

ore N
ational L

aboratory (L
L

N
L

)
to accom

plish its research and
 d

evelopm
ent m

ission. To ensure ind
ivid

-
uals are aw

are of the potential rad
iological hazard

s associated
 w

ith
these activities, basic rad

iological training, otherw
ise know

n as G
eneral

E
m

ployee R
ad

iological Training (G
E

R
T

), is required
 before ind

ivid
uals

are allow
ed

 unescorted
 access into areas posted

 w
ith the rad

iation 
sym

bol (see Fig. 1). A
d

d
itionally, G

E
R

T
 is required

 before ind
ivid

uals
are allow

ed
 to receive an occupational d

ose in these areas. Further 
rad

iological w
orker training m

ust be com
pleted

 prior to unescorted
assignm

ents as a rad
iological w

orker.

For LLN
L

and supplem
ental labor em

ployees, G
ER

T is initially provided
as part of N

ew
 Em

ployee O
rientation. The biennial retraining require-

m
ent is satisfied by reading this booklet or by com

pleting the w
eb-based

course (H
S0001) online at http://w

w
w

-training.llnl.gov/w
bt/.

R
etraining is autom

atically docum
ented in the Liverm

ore Training
R

ecords and Inform
ation N

etw
ork (LTR

A
IN

) w
hen this booklet is m

ailed
out in O

ctober of alternating years. O
ther individuals (e.g., visitors, other

contractors) m
ust sign and carry the G

ER
T card located at the back of this

booklet or com
plete the w

eb-based course to docum
ent their training.

Ind
ivid

uals w
ho have com

pleted
 G

E
R

T
 m

ay escort untrained
 w

orkers
into areas requiring G

E
R

T
 training. T

he escort is responsible for ensur-
ing the untrained

 w
orker com

plies w
ith the posted

 rad
iation safety

requirem
ents.

T
his booklet provid

es general inform
ation about rad

iation and
 the con-

trols L
L

N
L

im
plem

ents to ensure the safety of w
orkers, visitors, and

 the
environm

ent. T
he area supervisor or the E

S&
H

 Team
 health and

 safety
technician can provid

e specific inform
ation about your w

ork area.

Figure 1.  R
adiation sym

bol.
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W
hat Is R

adiation and W
here D

oes It C
om

e From
?

R
ad

iation can be either ionizing or nonionizing. N
onionizing rad

iation,
such as laser light and

 m
icrow

aves, is covered
 in the booklet, Safety at

LLN
L.T

he typ
e of rad

iation referred
 to in this booklet is ion

izin
g

rad
iation

–invisible particles or w
aves of energy em

itted
 from

 rad
ioac-

tive atom
s or R

G
D

s. T
he com

m
on types of ionizing rad

iation are alpha,
beta, neutron, x-ray, and

 gam
m

a rad
iation. Som

e atom
s (e.g., uranium

and thorium
) are naturally radioactive; others (e.g., tritium

 and iodine-131)
can be m

ad
e rad

ioactive in reactors or accelerators.

If rad
iation energy is d

eposited
 in a person, he or she receives a rad

ia-
tion

 d
ose. R

ad
iation d

oses are m
easured

 in units of m
illirem

 (m
rem

) or
rem

. O
ne thousand

 m
illirem

 is equal to one rem
 (1000 m

rem
 =

 1 rem
).

B
ack

grou
n

d
 rad

iation
is radiation from

 our natural environm
ent. It pri-

m
arily com

es from
 cosm

ic rays, radioactive m
aterial in the earth, inges-

tion of naturally occurring radionuclides in food (such as potassium
-40),

and inhalation of radon gas. In the U
nited States, the average background

radiation dose  is 300 m
rem

/year. M
anufactured sources of radiation con-

tribute an additional dose of approxim
ately 60 m

rem
/year. O

f this dose,
about 54 m

rem
/year is from

 m
edical procedures (e.g., x rays and certain

diagnostic tests). C
onsum

er products, such as lantern m
antles and sm

oke
detectors, contribute roughly 5 m

rem
/year. Fallout radiation that is still

present in our environm
ent contributes less than 1 m

rem
/year. Figure 2

show
s typical annual radiation doses in the U

nited States.

O
ccupational D

ose L
im

its

T
he D

epartm
ent of E

nergy’s (D
O

E
’s) occupational rad

iation d
ose

lim
its

1
are show

n in Table 1.

U
sing the integrated safety m

anagem
ent process, LLN

L
strives to keep

radiation doses to w
orkers, the public, and the environm

ent below
 the

legal dose lim
its and as low

 as reasonably achievable (A
LA

R
A

), taking
into account technical and financial considerations. The Laboratory is
very successful in keeping occupational doses A

LA
R

A
. Figure 3 show

s
the external radiation doses received at LLN

L
in 1998. N

ote that m
ore

than 99 percent of w
orkers did not receive any occupational radiation

dose. This dose distribution is typical at LLN
L. For perspective, Table 2

show
s the average annual dose received by w

orkers in other occupations. 

Figure 2.  Average annual radiation doses in the
U

nited S
tates from

 natural and m
anufactured

radiation sources.

Tab
le 1.  A

n
n

u
al occu

p
ation

al d
ose lim

its.
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G
en
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p
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 m
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b
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e p
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Figure 3.  E
xternal occupational radiation doses
received at L

L
N

L
in 1998.
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R
isks A

ssociated w
ith R

adiation E
xposure

T
he prim

ary risk from
 rad

iation exposure is an increased
 risk of cancer.

T
he am

ount of risk d
epend

s on the am
ount of rad

iation d
ose received

,
the tim

e over w
hich the d

ose is received
, and

 the bod
y parts exposed

.
A

lthough scientists assum
e low

-level rad
iation d

oses increase one’s risk
of cancer, m

ed
ical stud

ies have not d
em

onstrated
 ad

verse health effects
in ind

ivid
uals exposed

 to sm
all chronic rad

iation d
oses (i.e., up to

10,000 m
rem

 above background
). 

T
he increased

 risk of cancer from
 occupational rad

iation exposure is
sm

all w
hen com

pared
 to the norm

al cancer rate in tod
ay’s society. T

he
current risk of d

ying from
 all types of cancer in the U

nited
 States is

approxim
ately 20 percent 2.

If a person receives a w
hole-bod

y rad
iation d

ose of 25,000 m
rem

 over
the course of a lifetim

e, his or her risk of d
ying from

 cancer is pre-
sum

ed
 to increase to 21 percent 3—

a one percent increase. Figure 4
show

s the natural incid
ence of cancer fatalities and

 genetic (or heritable)
birth d

efects as w
ell as the estim

ated
 risk of rad

iation exposure causing
a cancer fatality or a genetic effect. (A

genetic effect im
pacts an ind

ivid
-

ual’s eggs or sperm
 so that an effect is seen in the exposed

 ind
ivid

ual’s
offspring.) T

he d
ata on heritable effects are based

 on anim
al stud

ies
because no heritable effects from

 rad
iation exposure have been

observed
 in hum

ans.
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N
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C
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H
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effect

risk fro
m

25 rem
5

Figure 4.  E
stim

ated risks. 

P
rotecting the E

m
bryo/Fetus

A
lthou

gh heritable effects from
 rad

iation exp
osu

re have not been
observed

 in hu
m

ans, the em
bryo/

fetu
s is know

n to be m
ore sensitive

to rad
iation than ad

u
lts. T

herefore, ind
ivid

u
als w

ho are p
lanning a

pregnancy or w
ho suspect (or know

) that they are pregnant, are strongly
encouraged

 to notify the H
ealth Services D

epartm
ent (ext. 2-7459) as

soon as possible. H
ealth Services w

ill arrange to have the w
orkplace

evaluated
—

confid
entially if d

esired
—

for potential hazard
s to the

em
bryo/fetus.  W

orkplace or task m
od

ification is typically not necessary
becau

se 99 p
ercent of all L

L
N

L
p

ersonnel receive only backgrou
nd

levels
of rad

iation.

For ad
d

itional inform
ation on the reprod

uctive effects of rad
iation and

other toxic agents, see R
eproductive H

ealth: E
ffects of C

hem
icals and

R
adiation on Fertility and the U

nborn C
hild

(L
L

L
-T

B
-89). T

his pam
phlet is

available from
 the H

ealth Services D
epartm

ent.

M
onitoring R

adiation E
xposures

A
d

osim
eter

m
easures the d

ose a person receives from
 external sources

of rad
iation. E

m
ployees and

 supplem
ental labor are required

 to w
ear an

L
L

N
L

-issued
 rad

iation d
osim

eter w
hile onsite. V

isitors and
 tem

porary
contractors are required

 to w
ear an L

L
N

L
d

osim
eter if they enter areas

posted
 w

ith the rad
iation sym

bol. If you need
 a d

osim
eter and

 d
on’t

have one, call “2 G
E

T
 1” (ext. 2-4381).

T
he type of d

osim
eter routinely used

 at L
L

N
L

is a therm
olum

inescent
d

osim
eter (T

L
D

). T
hese d

osim
eters contain crystals that absorb energy

w
hen exposed

 to ionizing rad
iation and

 release that energy in the form
of light w

hen heated
. T

he am
ount of light released

 from
 the d

osim
eter

is proportional to the rad
iation d

ose received
. Figure 5 show

s an
explod

ed
 view

 of an L
L

N
L

d
osim

eter packet.

Figure 5.  L
L

N
L

dosim
eter packet (exploded view

).
5
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D
osim

eter packets should
 be w

orn and
 cared

 for as follow
s.

1.  W
ear your d

osim
eter facing out on the upper part of your bod

y.
M

ake sure the plastic flap w
ith the L

L
N

L
logo covers the d

osim
eter,

but d
o not allow

 anything else to cover it (includ
ing plastic card

s).

2.  D
o not w

ear your d
osim

eter at other sites. If a d
osim

eter is 
required

, that site w
ill issue you one.

3.  D
o not expose your d

osim
eter to rad

iation outsid
e your w

ork 
environm

ent (e.g., d
ental x rays and

 m
ed

ical proced
ures).

4.  If you have received
 (or w

ill be receiving) rad
iopharm

aceuticals for
m

ed
ical d

iagnosis or treatm
ent, notify H

azard
s C

ontrol since som
e 

m
ed

ical proced
ures result in a positive d

osim
eter read

ing. If you are
not sure about the type of treatm

ent you are receiving, ask your 
physician.

5.  Prom
ptly notify H

azard
s C

ontrol if your d
osim

eter is exposed
 to 

excessive heat or m
oisture, or if your d

osim
eter becom

es lost or 
d

am
aged

.

6.  D
o not w

ear another person’s d
osim

eter.

T
he L

aboratory p
rovid

es all ind
ivid

u
als w

ith a rad
iation d

ose rep
ort

if their d
osim

eter ind
icates they received

 an occu
p

ational rad
iation

d
ose. L

aboratory w
orkers receive an annu

al su
m

m
ary of their d

ose
even if no d

ose is received
. V

isitors w
ho ind

icate they w
ill cond

u
ct

rad
iological w

ork w
hile at L

L
N

L
are also p

rovid
ed

 w
ith "zero" d

ose
rep

orts. Term
ination d

ose rep
orts are p

rovid
ed

 u
p

on requ
est to all

w
orkers. A

nyone w
ho has w

orn a d
osim

eter at L
L

N
L

m
ay obtain a

cop
y of his/

her d
ose rep

ort from
 the H

azard
s C

ontrol D
ep

artm
ent’s

P
ersonnel D

osim
etry Team

.

W
orkers w

ho routinely hand
le d

ispersible rad
ioactive m

aterial m
ay be

required
 to participate in L

L
N

L’s internal d
ose m

onitoring program
.

T
his program

 assesses internal d
ose by m

easuring rad
ioactivity in urine

or by m
easuring the rad

iation em
itted

 from
 the bod

y. Positive internal
d

oses are reported
 to the ind

ivid
ual and

 are includ
ed

 in the ind
ivid

ual’s
personnel d

osim
etry record

.

B
asic R

adiation Safety C
ontrols

E
ngineered

 controls such as shield
ing, ventilation, alarm

s, w
arning 

signals, and
 m

aterial containm
ent are the prim

ary m
eans of controlling

rad
iation d

ose at L
L

N
L

. A
d

m
inistrative controls—

such as signs, proce-
d

ures, d
osim

etry, and
 training—

supplem
ent the engineered

 controls.

E
xternal R

adiation P
rotection 

A
n external rad

iation d
ose is d

elivered
 from

 a source located
 outsid

e
the bod

y. You m
ay encounter low

-level rad
iation field

s (i.e., less than 
5 m

rem
/

hour) in rad
ioactive m

aterial areas, x-ray areas, accelerator
areas, and

 rad
iological buffer areas. W

hile in these areas, you can 
m

inim
ize your external rad

iation d
ose by 

•
   M

inim
izing the tim

e you are exposed
 to rad

iation sources.

•
   M

axim
izing your d

istance from
 rad

iation sources. T
he rad

iation 
level d

ecreases significantly w
ith increasing d

istance.

Internal R
adiation P

rotection
R

adioactive m
aterials located inside the body delivers an internal radia-

tion dose. Intakes of radioactive m
aterial could result from

 inhalation,
ingestion, injury, or in som

e cases, absorption through the skin. Everyone
gets som

e internal radiation dose from
 their diet, but LLN

L
strives to 

prevent internal occupational exposures by controlling releases of airborne
radioactive m

aterial and prohibiting eating or drinking in areas w
here

dispersible radioactive m
aterials are handled. In addition, w

orkers are
required to use personal protective equipm

ent (e.g., lab coats and gloves)
to keep radioactive m

aterial off of their clothing and body.

R
adiation Signs

Signs w
ith the rad

iation sym
bol are used

 to id
entify controlled

 areas
and

 to inform
 w

orkers of potential rad
iological hazard

s. Figure 6 show
s

exam
ples of the areas you m

ay enter after com
pleting G

E
R

T, or w
ith a

G
E

R
T-trained

 escort. A
d

d
itionally, G

E
R

T
 is required

 before w
orkers

m
ay receive occupational exposure in these areas. Figure 7 show

s the
areas you m

ay N
O

T
 enter w

ithout ad
d

itional rad
iological training

unless you com
plete G

E
R

T
 and

 are escorted
 by an L

L
N

L
-trained

 
rad

iation w
orker.

7
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Figure 6.  U
nescorted access to areas posted

w
ith these signs requires G

ER
T.

Figure 7.  U
nescorted access to areas posted w

ith these
signs requires additional radiological training.
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O
ther Sources of Inform

ation

T
h

e E
n

viron
m

en
tal, S

afety, an
d

 H
ealth

 M
an

u
al. R

eview
 E

S&
H

M
anual,V

olum
e II, “O

ccupational R
ad

iation Protection”(form
erly

H
&

SM
 C

33) and
 the related

 su
p

p
lem

ents online at 
http:/

/
w

w
w

.llnl.gov/
es_and

_h/
esh.htm

l

R
ad

iation
 safety cou

rses an
d

 com
p

u
ter-b

ased
 train

in
g.For course

inform
ation, contact your training coord

inator or the H
azard

s C
ontrol

C
om

puter-based
 Training C

enter (ext. 3-1094).

You
r E

S
&

H
 Team

.T
he E

S&
H

 Team
 health and

 safety technician
assigned

 to your facility w
ill answ

er your questions or refer you to a
health physicist. You can find

 the phone num
ber for your E

S&
H

 Team
health and

 safety technician on the H
azard

s C
ontrol A

ssistance sign
located

 near the hallw
ay phone(s) in your build

ing.

A
cquiring and Transporting R

adioactive M
aterial

T
he acquisition of rad

ioactive m
aterial, w

hether purchased
, borrow

ed
,

or provid
ed

 by others (e.g., other D
O

E
 contractors, universities, or com

-
panies) m

ust be approved
 by the H

azard
s C

ontrol D
epartm

ent.
R

ad
ioactive m

aterial that is received
 onsite m

ust be processed
 by the

M
aterials M

anagem
ent Section (in the B

231 V
ault) and

 be properly
labeled

 and
 controlled

. 

Transfer of rad
ioactive m

aterials (includ
ing contam

inated
 item

s) from
 a

facility at L
L

N
L

requires a coord
inated

 effort betw
een the program

, the
E

S&
H

 Team
, and

 d
epend

ing on the am
ount of m

aterial involved
, either

M
aterials M

anagem
ent or H

azard
ous W

aste M
anagem

ent. T
his

approach ensures that the m
aterial is properly packaged

, m
onitored

,
and

 controlled
. C

ontrols for m
oving rad

ioactive m
aterial are contained

in the E
S&

H
 M

anual, V
olum

e II, "L
L

N
L

R
ad

iological Safety Program
 for

R
ad

ioactive M
aterials" (H

ealth and
 Safety M

anual Supplem
ent 33.42).

R
esponsibilities

You
 p

lay a critical role in ensu
ring you

r ow
n safety and

 the safety of
those arou

nd
 you

. If you
 have safety concerns, d

iscu
ss them

 w
ith the

area su
p

ervisor, the resp
onsible ind

ivid
u

al, or the E
S&

H
 Team

 before
beginning the w

ork.

W
orkers w

hose job assignm
ent involves w

ork w
ith rad

ioactive m
ateri-

als or rad
iation-generating d

evices m
ust attend

 the required
 training

and
 be fam

iliar w
ith the applicable safety plans, processes, and

 equip-
m

ent to be used
. Supervisors and

 m
anagers m

ust provid
e a safe w

ork
environm

ent and
 ensure that the requirem

ents in the E
S&

H
 M

anual,
V

olum
e II, "O

ccupational R
ad

iation Protection" (H
ealth &

 Safety
M

anual C
hapter 33) and

 its supplem
ents are im

plem
ented

. V
isitors are

responsible for obeying all posted
 signs, attend

ing required
 training,

and
 reporting unsafe cond

itions to their hosts.

10
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E
m

ergency P
rocedures

If an accid
ent or incid

ent occurs in a rad
iological w

ork area: 
•

  G
et help. C

ontact your E
S&

H
 Team

 for m
inor incid

ents.  For m
ore serious 

cond
itions, call 911 (or 925-447-6880 from

 a cellular phone).
•

  D
on’t m

ove injured
 people unless it is absolutely necessary.

•
  Secure the area and

 keep people from
 re-entering.

•
  A

d
m

inister first aid
 only if you know

 how
 and

 it w
ill not end

anger you 
or the victim

.
•

  N
otify the responsible ind

ivid
ual.

•
  Follow

 the instructions of em
ergency response personnel 

(e.g., contam
ination m

onitoring, collection of nasal sw
ipes.)

W
hen reporting an em

ergency, rem
em

ber to give the d
ispatcher the follow

ing
inform

ation:

•
  W

hat happened
 and

 w
here it happened

, includ
ing the build

ing and
 

room
 num

ber.
•

  A
n injury assessm

ent.
•

  Your nam
e and

 the extension you are calling from
.

R
em

ain on the line until the d
ispatcher tells you to hang up.

W
ait at the scene until the Fire D

epartm
ent, a Protective Service O

fficer, or an
am

bulance arrives. Tell the em
ergency personnel about the hazard

s associated
w

ith the area. A
ssist em

ergency respond
ers if requested

 to d
o so.

L
aw

ren
ce L

iverm
ore N

ation
al L

ab
oratory

G
en

eral E
m

p
loyee R

ad
iation

 Train
in

g (G
E

R
T

) C
ard

_________________________has read and understood the LLN
L

G
E

R
T

booklet
(O

ctober 1999)

This training allows unescorted access into any area posted with the radiation sym
bol

but does  N
O

T allow
 unescorted entry into an  area posted as "R

adiation Area" or
"C

ontam
ination Area".  It also m

eets the LLN
L G

ER
T retraining requirem

ents for
LLNL workers and the initial radiation safety training for visitors.  This training is
valid for 24 m

onths from
 the date the card is signed.

V
isitors should carry this card to provide proof of G

E
R

T
 training.

D
ate signed_____________________


